SUMMARY To elucidate inconsistencies in rubella haemagglutinin assays the components of the assay technique were examined. The results of carefully controlled assays of rubella haemagglutinin antigens from different sources ih various plates and diluents with four species of indicator cells are reported. The quality and quantity of gelatin in the dextrose-gelatin-veronal buffered diluent commonly used in rubella haemagglutinin assays had a profound effect on the haemagglutination pattern and antigen titre. The veronal buffered saline used in the complement fixation test offered a valid alternative to the more complex diluents incorporating gelatin currently used in rubella haemagglutinin assays and haemagglutination inhibition tests.
Notwithstanding the recent application of passive haemadsorption, immune haemolysis, and immunosorbent techniques to rubella serology, haemagglutination inhibition (HI) remains a widely used procedure in diagnosing rubella and establishing an individual's immunity to the disease. In a limited collaborative study to define the parameters of the rubella HI technique with a view to establishing the procedure of choice, we were surprised to note wide discrepancies in the rubella antigen titre reported by several laboratories following a common protocol. Subsequently, a number of rubella antigens prepared and assayed in the division gave unexpectedly low titres and unstable agglutination patterns; moreover, inconsistencies were found in consecutive titrations of each of the antigens and in simultaneous titrations of an antigen in different batches of dextrose-gelatin-veronal (DGV) buffer supplemented with 02% bovine albumin (DGVA). These antigens gave good results in the radial haemolysis test (Table 2 ). Microscopical examination of the contents of the wells containing one of the DGVA diluents showed that the erythrocytes had lysed. Collapsed haemagglutination patterns and a gradual transition from partial agglutination rendered the titrations in the isotonic DGVA diluents difficult or impossible to read. Unequivocal end points were invariably obtained in CFTA diluent.
In a supplementary experiment, two Tween80 ether treated rubella antigens derived from BHK 21 cell cultures infected with rubella virus (strain Judith) were titrated in CFTA and HSAG diluents Murray, Stanton, Gardner with day old chick erythrocytes as indicator cells. Antigen 24/81 was obtained by alkaline extraction of the virus infected cells and antigen EC83 was obtained by concentration of the supernatants from the cultures. In the case of the extracellular antigen the same HA titre was obtained in both diluents whereas the cell associated antigen showed a significantly lower titre in HSAG diluent (Table 3) .
The main objective of the fourth experiment was to determine the influence of the plate surface on the HA titre of the antigen and on the quality of the haemagglutination pattern. Three rubella antigens were titrated in new plates, in new plates given a preliminary rinse in deionised water, and in plates which had been reused several times. It was thought that the wells of the recycled plates, roughened by the use of Takatsy diluters,6 might provide a more favourable surface for the formation of a haemagglutination pattern than the smooth surface of new plates. Duplicate serial twofold dilutions of each antigen were prepared with a multichannel pipette in three coded diluents in one half of each plate. Identical dilutions of the antigens were made with Takatsy diluters in the remaining half of the plate. Day old chick erythrocytes were added and the test read after overnight settling at 4°C. As in the previous experiment the complete test was done in duplicate by two of us working independently from a common protocol and all the titrations were read by each of the authors. After decoding, antigen titres in CFTA and HSAG diluents were found to be virtually identical and the titration end points recorded by the readers were in close accord. The results of assays performed with Takatsy diluters were not significantly different from those carried out with the multichannel pipette; consensus reading of the four antigen titrations in a particular plate and diluent was therefore recorded as the titre (Table 4) . Antigen titres in DGVA showed considerable variation and were often difficult to read as shown by the range of values embracing the probable titre recorded in Table 4 . Except for VR 714, in which titres in HSAG and CFTA diluents were comparable, the highest antigen titres were found in CFTA diluent irrespective of plate history. Contrary to expectation titration end points tended to be lower in used plates than in new plates. 
